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DEVICE FOR AND METHOD OF FASTENING 
TWO COMPONENT MEMBERS 

BACKGROUND 

[0001] The present invention relates to a device for 
and a method of fastening two component members in an 
injection-molded product or the like, and particularly 
relates to a device for and a method of fastening the 
component members by frictionally engaging protruded 
portions, such as screws or threads, provided on the 
component members . 

[0002] It is common to use screws as a method of 
fastening various kinds of containers, particularly in 
the technical field in which two component members are 
fixed to each other such as when a lid is fastened to a 
container . 

[0003] Generally in a screw type of fastening method 
the lead angle of each screw that performs the 
fastening is fixed. When this method is adopted in a 
lid of a container, fastening is performed by screws 
having a fixed lead angle that brings an interior 
ceiling surface of the lid and a planar surface at the 
opening of the container firmly in contact with each 
other. During the production of such a lid or a 
container, when the product is released from a core of 
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a mold of injection molding, the core is rotated to 
eject the product, and therefore a screw having a fixed 
lead angle is used to facilitate mold-release. 
[0004] A method for fastening two members having two 
kinds of screws with different lead angles is described 
in JP-A2002-34 650 , in which the moving speed of each 
member is made different in accordance with each kind 
of lead angle. 

[0005] A device for fastening a bolt and a nut is 
described in JP-U-5-1010, wherein a left thread groove 
and a right thread groove with different lead angles 
are formed on one bolt and separate nuts having thread 
ridges that are screwed into the thread grooves with 
the corresponding lead angles of the bolt. 
[0006] In a conventional fastening device, when 

screws are used as fixing means it is common for the 
lead angles of the screws to all be fixed. 
Consequently, a fastening force is obtained from the 
elastic deformation and frictional force of a male 
screw and a female screw, irrespective of the kind of 
material, and therefore a large rotation moment is 
required to obtain a strong fastening force. 
Accordingly, the fastening force is influenced by 
variations in the fastening rotational force of a lid 
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on a container or the like, and there exists the 
problem that the lid may also be loosened easily. 
[0007] With regard to the fastening rotational force 
of the lid, the rotational force applied after the 
interior ceiling surface of the lid and the planar 
surface opening of the container are in contact with 
each other contributes to the fastening force. 
Therefore, the frictional force of the lid's interior 
ceiling surface and the container opening' s planar 
surface may result in a large loss of the lid's 
rotation force causing a wide variation in the 
fastening force. 

[0008] With regard to fastening with screws having 
one kind of lead angle, a stopper is always needed at 
one end as in the relationship of a bolt and a nut and 
of a container and a lid, and fastening cannot be 
obtained in an optional place, thus limiting its use. 
Therefore, a fastening device with a bolt and a nut as 
described in JP-U-5-1010 is an alternative, but 
requires very special working and demands materials 
having a particular strength, which makes the device 
difficult to manufacture. 

[0009] With regard to the fastening device with 
screws having different lead angles as described in JP- 
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A2002-34650, two kinds of screws with different lead 
angles are disposed in parallel, which increases the 
handling convenience by having different moving speeds. 
However, this device is not intended for fastening 
itself. 

SUMMARY 

[0010] The present invention is made in view of the 
problems as described above, and has as its object to 
provide a fastening device and a fastening method that 
is capable of fastening two component members by one 
operation without including a special mechanism. 
[0011] The present invention also has as its object 
to provide a fastening device and a fastening method 
for two component members capable of stabilizing a 
fastening force and fastening at any optional place by 
obtaining the fastening force using only elastic 
deformation and a frictional force of a male screw and 
a female screw, wherein the screws utilize at least two 
kinds of lead angles. 

[0012] In order to attain the above described 

object, a fastening device for two component members 
according to the present invention is characterized by 
comprising a first component member including at least 
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two protruded portions having a predetermined lead 
angle, and a second component member including at least 
one protruded portion and which, in a predetermined 
positional relationship with the first component 
member, opposes and engages with the protruded portion 
of the first component member and has a different lead 
angle from the lead angle of the protruded portion of 
the first component member, and is characterized in 
that as first and second component members are moved 
closer opposite each other, the protruded portions are 
engaged with each other after moving opposite each 
other by a certain distance, and are further 
frictionally engaged with each other so that the first 
and second component members are integrally fixed. 
[0013] The fastening device is characterized in that 
the first and second component members are formed of an 
elastic material. After the protruded portions are 
engaged with each other, the protruded portions are 
elastically deformed by each other by a certain 
distance, and the engaged relationship is maintained by 
the frictional engagement. 

[0014] The fastening device is characterized in that 
the component members of this fastening device can be a 
cylindrical container having an open end portion and a 
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lid for the open end portion, and the protruded 
portions are threads of a male screw formed on an outer 
peripheral wall of the open end portion and threads of 
a female screw formed on an inner peripheral wall of 
the lid. 

[0015] The fastening device is characterized in that 
the first and second component members of this 
fastening device are each provided with an even number 
of threads, and the protruded portions each with the 
different lead angle are provided alternately in one of 
the component members. 

[0016] The fastening device is characterized in that 
when the threads on the inner wall of the lid are 
engaged with and fastened to the threads formed at the 
open end portion of the cylindrical container in the 
above described fastening device, the inner ceiling 
surface of the lid is brought into contact with and 
fastened to a planar surface defining an opening at the 
open end portion of the container. 

[0017] A fastening method for two component members 
according to the present invention is a method for 
fastening a first component member formed of an elastic 
member including at least one protruded portion, which 
opposes and engages with a protruded portion of a 
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second component member and has a different lead angle 
from a lead angle of the protruded portion of the 
second component member, to the second component member 
including at least one protruded portion having the 
predetermined lead angle, while keeping a predetermined 
positional relationship, and is characterized by 
comprising the steps of: moving the first and second 
component members opposite each other until the 
protruded portions are engaged with each other by a 
certain distance; moving the first and second component 
members further together so that the protruded portions 
are elastically deformed after the engagement with each 
other; frictionally engaging the protruded portions 
with each other by the elastic deformation; and 
fastening the first and second component members to 
each other. 

[0018] In the fastening device for two component 

members of the above described construction, the first 
component member includes at least two protruded 
portions each having a predetermined lead angle, and 
the second component member has at least one protruded 
portion which, in a predetermined positional 
relationship with the first component member, is 
engaged with the protruded portion of the first 
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component member opposite this protruded portion and 
has a different lead angle from the lead angle of the 
protruded portions of the first component member. 
Therefore, when the first and second component members 
are moved toward each other, the protruded portions are 
engaged with each other after moving opposite each 
other by a certain distance, and the protruded portions 
are further moved as they are engaged with each other, 
whereby the protruded portions are further firmly and 
frictionally engaged with each other, and the first and 
second component members are integrally fixed. If the 
engaging points are optionally set at the preferred 
locations, an engaged state of the first and second 
component members can be obtained that corresponds to 
the purpose for which the component members are used. 
[0019] Further, in the fastening device, the first 
and second component members are formed of an elastic 
material, and therefore after the protruded portions 
are engaged with each other, the engaged state is 
maintained by elastic deformation while the first and 
second component members are engaged with each other by 
movement relative to one another, and the engaged 
relationship is kept by the frictional engagement, thus 
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making it possible to establish a stronger fastening 
state of the first and second component members. 
[0020] Since the component members in this fastening 
device can be an open end portion of a cylindrical 
container such as a bottle, and a lid for closing the 
open end portion, and the protruded portions are 
threads of a male screw formed on an outer peripheral 
wall of the open end portion and threads of a female 
screw formed on an inner peripheral wall of the lid, 
the lid can be fitted onto the open end portion of the 
container by being screwed onto it, and on this 
occasion, because the threads of the open end portion 
of the container and the threads on the inner wall of 
the lid differ in the lead angle, the threads are 
engaged with each other after movement relative to one 
another, and the screwing work is further continued, 
whereby the threads are frictionally engaged with each 
other by elastic deformation and both of them are in a 
fixed state, thus making it possible to fasten the lid 
to the open end portion of the container. 
[0021] At each of the component members of the 
container and the lid of this fastening device, an even 
number of threads are provided, and the threads with 
the different lead angle are provided alternately, 
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which results in the existence of a plurality of 
engaging points for the threads, and a plurality of 
points at which the engaging friction occurs, thus 
making it possible to strengthen the fastening by 
screwing the lid into the open end portion of the 
container . 

[0022] When the threads on the inner wall of the lid 
are engaged with and fastened to the threads formed at 
the open end portion of the cylindrical container in 
the above described fastening device, the threads are 
further elastically deformed by each other by further 
screwing action of the lid to be frictionally engaged 
with each other and fastened to each other, and on this 
occasion, the inner ceiling surface of the lid is 
brought into contact with the surface defining the 
opening at the open end portion of the container, thus 
making it possible to keep the lid in a firmly sealed 
state to the container. 

[0023] Further, a fastening method for first and 

second component members according to the present 
invention is for fastening the first component member 
formed of an elastic member including at least one 
protruded portion, which opposes and engages with a 
protruded portion of the second component member and 
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has a different lead angle from a lead angle of the 
second component member, to the second component member 
including at least one protruded portion having a 
predetermined lead angle. Therefore the first and 
second component members are moved together until the 
protruded portions are opposed and engaged with each 
other by a certain distance, the first and, second 
component members are further moved so that the 
protruded portions are elastically deformed in the 
state in which they are engaged with each other by a 
certain distance, the protruded portions are 
frictionally engaged with each other opposite each 
other by the elastic deformation by a certain distance, 
and the first and second component members can be 
firmly fastened to each other in a frictional engaged 
state in which both the protruded portions are 
elastically deformed. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0024] Figs. 1A, IB and 1C show a fastening device 

for two component members according to one embodiment 
of the present invention. Fig. 1A is a partial plan 
view showing a detached state of the two component 
members, Fig. IB is a partial plan view showing a 
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midway engaged state of both of the component members, 
and Fig. 1C is a partial plan view in which both of the 
component members are in a fastened state. 
[0025] Fig. 2 is a side view of the two component 
members taken along the line II in Fig. 1C. 
[0026] Fig. 3 is a sectional view of a lid of a 

screw type of container according to another embodiment 
of the present invention. 

[0027] Fig. 4 is a schematic view of a screw portion 

of the lid shown in Fig. 3. 

[0028] Fig. 5 is a partial sectional view of the 

screw portion of the lid shown in Fig. 4. 

[0029] Fig. 6 is a partial elevational view of an 
opening of a container according to another embodiment 
of the present invention. 

[0030] Fig. 7 is a partial plan view of the opening 

of the container shown in Fig. 6. 

[0031] Fig. 8 is a partial sectional view taken 

along a center axis line of the opening of the 
container shown in Fig. 6. 

[0032] Fig. 9 is a sectional view perpendicular to a 

longitudinal direction of a male screw in the opening 
of the container shown in Fig. 6. 
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[0033] Fig. 10 is a perspective view of an open end 
portion of a container and its lid according to still 
another embodiment of the present invention. 
[0034] Fig. 11 is a perspective view showing the lid 
to be fitted onto the open end portion of the container 
shown in Fig. 10. 

[0035] Fig. 12 is a perspective view showing a state 
in which the lid is fitted onto and fastened to the 
open end portion of the container shown in Fig. 10. 
[0036] Fig. 13 is a partial sectional view taken 

along the line XIII of Fig. 11. 

[0037] Fig. 14 is a sectional view taken along the 
line XIV of Fig. 12. 

DESCRIPTION OF THE INVENTION 
[0038] An embodiment of a fastening device according 
to the present invention will be explained hereinafter 
with reference to the drawings. In the embodiment of 
the present invention, the explanation will be made 
with an open end portion of such a container as is 
provided as an injection-molded product and a lid which 
is attached to the open end portion by being screwed 
onto it. It is understood that this is merely an 
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example of one application of the present invention and 
that the fastening device is not so limited. 
[0039] Figs. 1A, IB and 1C and Fig. 2 show a 

fastening device comprising one component member 10 
provided with protruded portions 12, 14, 16, 18, and 
another component member 20 provided with protruded 
portions 22, 24, 26, 28. Both of the component members 
10, 20 may be formed of an elastic material such as a 
resin. 

[0040] Fig. 1A shows a state in which component 

members 10, 20 are disengaged from each other, Fig. IB 
shows a state in which the protruded portions of 
component members 10, 20 are moved into engagement with 
each other, and Fig. 1C shows a state in which the 
component members 10, 20 are moved relative to one 
another so that the protruded portions are brought into 
a fastened state. In this manner, the component members 
10, 20 are held at positions where they can move 
predetermined distances relative to each other, and can 
be disengaged from each other. 

[0041] Referring to Figs. 1A and 1C, the second and 
forth protruded portions 24, 28 of the second component 
member 20 are engaged with the second and forth 
protruded portions 14, 18 of the first component member 
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10 which have lead angles of 18.5°. The first and third 
protruded portions 12, 16 of the first component member 
10 have the same lead angles of 20° as the protruded 
portions 22 , 24 , 2 6, 28 of the second component member 
20. 

[0042] Both of the component members 10, 20 are 
constructed so as to be positioned in the engaged state 
as shown in Fig. IB from the disengaged state in Fig. 
1A. As a result, the protruded portions 12, 14, 16, 18 
of the first component member 10 and the protruded 
portions 22, 24, 26, 28 of the second component member 
20 slide in their lead angle directions into each 
other, have predetermined positional relationships, and 
are capable of being brought into the fastened state as 
shown in Fig. 1C. Protruded portions having the same 
lead angles 12, 16, 22, 26 are slid and moved relative 
to each other until the component members 10, 20 are 
combined with each other, and then protruded portions 
with different lead angles 14, 24 are engaged with each 
other. Since the component members 10, 20 are held to 
keep the predetermined positional relationship by the 
sliding relation of protruded portions with the same 
lead angles, protruded portions 14, 24 with the 
different lead angles are bent as they are elastically 
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deformed by each other, and they are frictionally 
engaged with each other in such a manner as the one 
sinks into the other, whereby the component members 10, 
20 can be fixed at the position in the fastened state 
as shown in a sectional view in Fig. 2. 

[0043] In the fastened state shown in Fig. 1C, first 
and third protruded portions 22, 26 of the second 
component member 20 slide along the first and third 
protruded portions 12, 16 of the first component member 
10 to move both of the component members 10, 20 toward 
each other. The protruded portions 14, 18, 24, 28 with 
different lead angles are engaged with each other. The 
second and forth protruded portions 24, 28 of the 
second component member 20 advance against the second 
and forth protruded portions 14, 18 with the smaller 
lead angles of the first component member 10 and are 
elastically deformed by each other and firmly pressed 
against each other to make it possible to establish the 
fastened state by frictional engagement. The engaged 
state by elastic deformation of the protruded portions 
14, 18, 24, 28 can achieve the fastened state as shown 
in Fig. 2 which is the sectional view taken along the 
line II in Fig. 1C. Deformed portions 14 1 and 24 1 and 
18 1 and 28 1 are shown in Fig. 1C. 
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[0044] As described above and as shown in Fig. 3, 
the fastening device of the two component members 
according to one embodiment of the present invention is 
in a screw type of lid 1 of a container or the like, 
such as in an injection-molded product, and a container 
5 of the injection-molded product which is closed using 
the lid 1. The lid 1 has female screws 3a, 3b, as 
shown in Fig. 4, having one kind of lead angle of 20° 
formed on an inner portion of lid body 2. The lid 1 is 
fastened to container 5 in Fig. 3 using the female 
screws 3a, 3b. 

[0045] Fig. 4 shows a screw portion 3 of the lid 1 

shown in Fig. 3. The screw portion 3 has female screws 
3a, 3b having one kind of lead angle. In the screw 
portion 3, the female screws 3a, 3b have lead angles of 
20° and are disposed on the lid body 2. Four to eight 
of the female screws 3a, 3b are normally disposed on 
the circumference. Fig. 5 is a sectional view of screw 
portion 3 shown in Fig. 4 showing the female screws 3a, 
3b. 

[0046] Fig. 6 shows a screw portion 4 of a container 

having two kinds of male screws 41, 42 with different 
lead angles according to one embodiment of the present 
invention. In the screw portion 4, the male screw 41 
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having the lead angle of 20°and the male screw 42 
having the lead angle of 18.5°, which is slightly 
different from male screw 41, are disposed on the 
container 5, as shown in a plan view of the opening of 
the container body 5 in Fig. 7, a sectional view in an 
axis line direction of the container body 5 in Fig. 8, 
and a sectional view taken perpendicularly to the lead 
direction of the male screw 41 in Fig. 9. Four to eight 
of these male screws 41, 42 are normally disposed on 
the circumference of the container adjacent the 
opening. It is generally suitable to dispose the male 
screws 42 with different lead angles alternately when a 
number of male screws 42 are provided. Accordingly, 
four to eight or more of an even number of screws may 
be provided according to the purpose for which the 
screws are used. 

[0047] An angle difference of the two kinds of lead 
angles as above is typically no greater than about 2°, 
preferably from about 1° to about 2° , and more 
preferably about 1.5°; however, an angle difference out 
of this range may be adopted depending on the purpose 
for which the screws are used. The lead angles 
themselves are preferably at least about 10° and no 
greater than about 30°; however, lead angles out of 
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this range may be adopted depending on the purpose for 
which the screws are used. Though not shown in Fig. 3 
to Fig. 9, the screws with the same lead angles and the 
same number of screw threads are respectively provided 
at the male screw side of the container or the like and 
the female screw side of the lid and the like other 
than the screws with different lead angles at the male 
screw side. 

[0048] The relationship between the above described 
container 5 and lid 1 will be explained with reference 
to Fig. 10 to Fig. 14 in an example of a lid in a 
circular shape and an opening of a container. On this 
occasion, the same portions as the portions shown in 
Fig. 3 to Fig. 9 are given the same reference numerals 
and characters . 

[0049] As shown in Fig. 10, the opening of the 
cylindrical body of container 5 has a screw portion 4 
comprising a plurality of male screws 41, 42 that are 
formed on an outer peripheral wall of the opening of 
container 5. The male screws 41, 42 are alternately 
provided where the lead angles are different by about 
1° to 2° from each other. The crown-shaped lid 1 has a 
plurality of female screws 3a, 3b formed on its inner 
peripheral wall with the number of screw threads and 
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the lead angles being made the same as those of one set 
of the male screws 42 on the side of container 5. 
[0050] From the detached state as shown in Fig. 10, 
the lid 1 is screwed onto the container 5 until the 
female screws 3a of the lid 1 are engaged with the male 
screws 41 with smaller lead angles of the container 
body 5 as shown in Fig. 11. In this position, the 
female screws 3a of the lid 1 slide against the male 
screws 42 of the container body 5 along the screw 
surfaces of each other, which makes it possible to 
maintain this engaged state while keeping the 
positional relationship of the lid 1 and the container 
body 5. A state just before this engaged state is shown 
in Fig. 13 which is a sectional view taken along the 
line XIII in Fig. 11, in which the female screw 3a is 
not engaged with inclined surface portions of the male 
screws 41, 42. However, at the advance side of the 
female screw 3a, the sliding relation is already 
established at the inclined surface portion of the male 
screw 42, and an end portion of the inclined surface 
portion of the male screw 41 is at the position just 
before engaging. 

[0051] When the lid 1 is further screwed in, as 
shown in Fig. 12, the female screw 3a of the lid 1 is 
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engaged with the end portion of the inclined surface 
portions of the male screw 41 with the smaller lead 
angle of the container body 5. Thereafter, as they are 
bent and elastically deformed by being engaged, as 
shown by the oblique line in Fig. 12, the screwing 
movement by rotation is continued until the lid 1 is 
pressure-fitted to the opening of the container body 5, 
whereby the friction engagement provides a sealed state 
to the lid 1 and the container body 5. In the engaged 
state, the inclined surface portion of the female 
screw 3a of the lid 1 is press-fitted into the inclined 
surface portion of the male screw 41 of the container 
body 5, as shown in Fig. 14 which is a sectional view 
taken along the line XIV in Fig. 12. The other inclined 
surface portion of the female screw 3a is engaged with 
the inclined surface portion of the adjacent male screw 
42 in a surface contact state because the lead angles 
are the same, as shown in Fig. 14. In such a press- 
fitted state of the screws, a strong pressure-contact 
state is obtained, and the fastening of the lid 1 and 
the container body 5 is accomplished. In this position, 
a ceiling inner wall of the lid 1 is in pressure 
contact with the opening of the container body 5 by 
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screwing, and therefore high sealing performance can be 
given when sealing is needed. 

[0052] The lid 1, container 5, and the like can be 
obtained by injection molding, and since in an 
injection mold for this purpose, the screw portion 3 of 
the lid 1 becomes a core side, a screw-shaped recessed 
groove can be easily worked on the core surface with a 
numeral control machine tool or the like. Since an 
injection mold for the container 5 is the mold of the 
blow molding or the like, a split mold is used, and 
therefore the product can also be easily manufactured. 
As for ejection after molding, the product can be 
easily removed since the mold is split, and 
accordingly, mold-release can be easily performed. 
[0053] As described above, when the screws of the 
container and the lid are engaged and rotated, 
fastening is started with a little rotation since the 
screws with different lead angles are provided. The 
fastening principle is the fastening in a wedge form, 
and therefore all of the rotational force of the lid 
becomes a fastening force, thus making stable fastening 
possible . 

[0054] Since fastening is made with the elastic 
deformation and the frictional force of the male screws 
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and the female screws, the male screws are each formed 
into a bar shape, and the female screws, for example, 
in a ring shape can be fastened at optional locations 
of the male screws. 

[0055] In the above described embodiment, the 
explanation is made with the lid of the container or 
the like as an example. However, it is understood that 
the fastening device according to the present invention 
is also applicable to precision machinery industry 
products such as various kinds of home electric 
appliances, office automation instruments or systems, 
cameras, and automobiles, and is not intended to be 
limited to the general household commodities. 
[0056] The explanation is made with the case in 
which the protruded portions, specifically, the lead 
angles of the screws have two kinds of lead angles, but 
it is possible to apply the device including the 
protruded portions having an optional number of 
different lead angles. 

[0057] As is obvious from the explanation thus far, 
a fastening device using screws, which are the 
protruded portions having many kinds of lead angles, 
according to the present invention is capable of 
enhancing the quality of the device by making it 
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possible to fasten the device using with only a small 
rotational force and obtaining a stable fastening 
force . 

[0058] The first component member can be fastened to 
the second component member at an optional location. It 
is also possible to apply the fastening device for 
various purposes. Thus, the application of the 
fastening device can be expanded by providing an easy 
method of fastening two components. 

[0059] Specific embodiments of an invention are 

described herein. One of ordinary skill in the 
mechanical arts will quickly recognize that the 
invention has other applications in other environments. 
In fact, many embodiments and implementations are 
possible. The following claims are in no way intended 
to limit the scope of the invention to the specific 
embodiments described above. 
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